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DETAILED ACTION 

1 . This Office Action is responsive to the Remarks/Amendment filed 
10/03/2007. 

Response to Arguments 

2. Applicant's remarks/arguments, see page 9, filed 10/3/2007, with respect 
to the rejection(s) of claim(s) 1, 13 and 14 under 35 U.S.C 102(e) have been fully 
considered and are persuasive. Therefore, the rejection has been withdrawn. 
However, upon further consideration, a new ground(s) of rejection is made in 
view of newly found art. The rejection based on the new art follows. 

Claim Objections 

3. Claim 2 is objected to because of the following informalities: In claim 2, 
last line ends with "and." It is not clear what the intent of the applicant is 
regarding "and" because limitation remains uncertain. Appropriate correction is 
required. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. '102 that form the basis for the rejections under this section made in this 

Office action: 

A person shall be entitled to a patent unless - 
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(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for patent or 
(2) a patent granted on an application for patent by another filed in the United States before 
the invention by the applicant for patent, except that an international application filed under 
the treaty defined in section 351 (a) shall have the effects for purposes of this subsection of an 
application filed in the United States only if the international application designated the United 
States and was published under Article 21 (2) of such treaty in the English language. 

5. Claims 1-4, 9-15, 18-20 and 29-31 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Thompson (USP 5,028,924). 

Regarding claim 1, Thompson discloses a compensation system 
programmed and/or configured to mitigate errors in conversion comprising: 
a digital error model (page 3, lines 5-11) configured to provide an emulated error 
signal as a function of an function of an input signal that is quantized in a 
predetermined number of one or more levels, the digital error model having 
parameters adaptively adjusted based on a signal of the conversion system to 
emulate (produce) error characteristics associated with at least a portion of the 
conversion system (A/D conversion system) (page 3, lines 20-47; col. 4, lines 25- 
40). 

Regarding claim 2, Thompson discloses a compensation system 
programmed and/or configured to mitigate errors in conversion comprising: 
a digital error model (page 3, lines 5-11) configured to provide an emulated error 
signal as a function of an function of an input signal that is quantized in a 
predetermined number of one or more levels, the digital error model having 
parameters digitally adjusted based on in-band frequency content (quantization 
error) of a signal of the conversion system to emulate (produce) error 
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characteristics associated with at least a portion of the conversion system (A/D 
conversion system) (page 3, lines 20-47; col. 4, lines 25-40). 

Regarding claim 3, Thompson discloses the signal of the conversion 
system is an output signal provided by the conversion system (the A/D converter 
responsive to a signal provides a digital signal representative of the input signal) 
(col. 3, lines 20-27). 

Regarding claim 4, Thompson discloses a compensation system 
programmed and/or configured to mitigate errors in conversion comprising: 
a digital error model (page 3, lines 5-11) configured to provide an emulated error 
signal as a function of an function of an input signal that is quantized in a 
predetermined number of one or more levels, the digital error model having 
parameters adaptively adjusted based on a signal of the conversion system to 
emulate (produce) error characteristics associated with at least a portion of the 
conversion system (A/D conversion system) (col. 3, lines 20-47; col. 4, lines 25- 
40), and the parameters of the digital error model being adapted to converge to 
respective values that substantially minimize errors in an output signal of the 
conversion system over a plurality of iterations (the first and second digital output 
signals include quantization errors resulting from component mismatches 
between stages of sigma delta modulators the comb filter includes first and 
second integrators that allow convergence to minimize errors (compensates for 
the mismatch reducing quantization errors) (col. 3, lines 30-45). 

Regarding claim 9, Thompson discloses a compensation system 
programmed and/or configured to mitigate errors in conversion comprising: 
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a digital error model (page 3, lines 5-11) configured to provide an emulated error 
signal as a function of an function of an input signal that is quantized in a 
predetermined number of one or more levels, the digital error model having 
parameters adaptively adjusted based on a signal of the conversion system to 
emulate (produce) error characteristics associated with at least a portion of the 
conversion system (A/D conversion system) (page 3, lines 20-47; col. 4, lines 25- 
40); and a calibration system that calibrates the parameters of the digital error 
model in a calibration mode based on content of an output signal of the 
conversion system in response to a calibration signal provided to the conversion 
system (col. 2, lines 65-68; col. 10, lines 60-68; col. 11, lines 1-15). 

Regarding claim 10, Thompson discloses estimator (digital differentiators 
28, 30, 32) operative to minimize error in the output signal by adjusting the 
parameters of the digital error model based on at least one of the input signal 
and the output signal of the conversion system (abstract; col. 4, lines 25-48). 

Regarding claim 1 1, the process to better approximate error on the 
conversion system as disclosed in Thompson is inherently implied (see abstract; 
col. 4, lines 44-59). 

Regarding claim 12, Thompson discloses comb filter provide filtering 
output signal of the conversion system to provide residual error signal 
substantially free of out-band frequencies (col. 4, lines 52-59). 

Regarding claim 13, Thompson discloses all limitations of the claim above. 
Thompson further discloses a DAC (58) coupled to receive the input signal that is 
quantized in the predetermined number of levels and to convert the input signal 
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to a corresponding analog output signal, the error characteristics being error 
characteristics associated with the DAC (col. 4, lines 60-68; col. 5, lines 1-10). 

Regarding claim 14, Thompson discloses a noise and error shaping filter 
(comb filter 15) that receives a digital signal and provides a filtered digital signal 
(34) for conversion into the corresponding' analog signal; 
A quantizer (A/D converter) that provides a quantized signal to DAC (21) based 
on filtered digital signal, and provide emulated error signal shaping module 
(comb filter) as a function of quantized signal (col. 4, lines 50-59; col. 5, lines 1- 
10). 

Regarding claim 15, Thompson discloses a compensation system 
programmed and/or configured to mitigate errors in conversion comprising: 
a digital error model (page 3, lines 5-11) configured to provide an emulated error 
signal as a function of an function of an input signal that is quantized in a 
predetermined number of one or more levels, the digital error model having 
parameters adaptively adjusted based on a signal of the conversion system to 
emulate (produce) error characteristics associated with at least a portion of the 
conversion system (A/D conversion system) (page 3, lines 20-47; col. 4, lines 25- 
40); a DAC (58) coupled to receive the input signal that is quantized in the 
predetermined number of levels and to convert the input signal to a 
corresponding analog output signal, the error characteristics being error 
characteristics associated with the DAC (col. 4, lines 60-68; col. 5, lines 1-10); 
and a calibration system that calibrates the parameters of the digital error model 
in a calibration mode based on content of an output signal of the conversion 
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system in response to a calibration signal provided to the conversion system (col. 
2, lines 65-68; col. 10, lines 60-68; col. 11, lines 1-15). 

Regarding claim 18, Thompson discloses a compensation system 
programmed and/or configured to mitigate errors in conversion comprising: 
a digital error model (page 3, lines 5-11) configured to provide an emulated error 
signal as a function of an function of an input signal that is quantized in a 
predetermined number of one or more levels, the digital error model having 
parameters adaptively adjusted based on a signal of the conversion system to 
emulate (produce) error characteristics associated with at least a portion of the 
conversion system (A/D conversion system) (page 3, lines 20-47; col, 4, lines 25- 
40); a DAC (58); A noise shaping filter as claimed, is ordinarily employed prior to 
introducing signal to the A/D converter so that error in signal can be minimized 
and limit the frequency band so that the A/D can handle the conversion 
efficiently; an A/D converter that converts the filtered analog signal (col. 4, lines 
6-24); a DAC (58) coupled to receive the input signal that is quantized in the 
predetermined number of levels and to convert the input signal to a 
corresponding analog output signal, the error characteristics being error 
characteristics associated with the DAC (col. 4, lines 60-68; col. 5, lines 1-10); 
a calibration system that calibrates the parameters of the digital error model in a 
calibration mode based on content of an output signal of the conversion system 
in response to a calibration signal provided to the conversion system (col. 2, lines 
65-68; col. 10, lines 60-68; col. 11, lines 1-15). 
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Regarding claims 19 and 20, Thompson discloses comb filter provide 
filtering output signal of the conversion system to provide residual error signal 
substantially free of out-band frequencies (col. 4, lines 52-59); a calibration 
system that calibrates the parameters of the digital error model in a calibration 
mode based on content of an output signal of the conversion system in response 
to a calibration signal provided to the conversion system (col. 2, lines 65-68; col. 
10, lines 60-68; col. 11, lines 1-15). 

Regarding claim 27-28, the step claimed as system is nothing more than 
restating the function of the specific components of the apparatus as claimed 
above and therefore, it would have been obvious to a person of ordinary skill in 
the art at the time the invention was made to utilize the steps to arrive at a 
system in converting an input signal, considering the aforementioned rejection for 
the apparatus claim 1 . 

Regarding claim 29, Thompson discloses a method for generating an error 
model operative to mitigate errors associated with at least a portion of a 
conversion system comprising: 

supplying a calibration signal to the conversion system (col. 4, lines 5-24; col. 10, 
lines 35-68; col. 11, lines 1-15, 65-68; col. 12, lines 1-22); 
providing an emulated error signal to the conversion system as a function of an 
intermediate signal generated based on the calibration signal and having a 
predetermined number of levels (quantized levels of converted analog signal) 
(col. 11, lines 30-45); adaptively calibrating parameters of the model based on an 
output signal of the conversion system to minimize error in the output signal, 
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which error is associated with at least a portion of the conversion system (; and 
storing the model when sufficiently calibrated (col. 3, lines 5-11, lines 20-47; col. 
4, lines 25-40). 

Regarding claims 30 and 31, Thompson discloses, a DAC (58) coupled to 
receive the input signal that is quantized in the predetermined number of levels 
and to convert the input signal to a corresponding analog output signal, the error 
characteristics being error characteristics associated with the DAC (col. 4, lines 
60-68; col. 5, lines 1-10); 

a calibration system that calibrates the parameters of the digital error model in a 
calibration mode based on content of an output signal of the conversion system 
in response to a calibration signal provided to the conversion system (col. 2, lines 
65-68; col. 10, lines 60-68; col. 11, lines 1-15). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

7. Claims 5, 6, 7 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Thompson (USP 5,028,924) in view of Endres et al (US Pub. 
2004/0190649). 
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Regarding claims 5-7, Thompson discloses a compensation system 
programmed and/or configured to mitigate errors in conversion comprising: 
a digital error model (page 3, lines 5-11) configured to provide an emulated error 
signal as a function of an function of an input signal that is quantized in a 
predetermined number of one or more levels, the digital error model having 
parameters adaptively adjusted based on a signal of the conversion system to 
emulate (produce) error characteristics associated with at least a portion of the 
conversion system (A/D conversion system) (page 3, lines 20-47; col. 4, lines 25- 
40). Thompson does not explicitly disclose a splitter to divide the input signal 
into a plurality of intermediate signals and a multi input single output (multiplexer) 
to combine the intermediate signals for providing the emulated error signal. 
However, Endres discloses a splitter operative to divide the input signal into 
plural intermediate signals (page 12, section 0179) ; and a multi-input single 
output system (multiplexer 91 0) that employs the parameters of the digital error 
model to combine the intermediate signals for providing the emulated error signal 
(page 12, section 0179). It would have been obvious to a person of ordinary skill 
in the art at the time the invention was made to use a splitter to split the signal 
' and use a multiplexer to multiplex the plurality of intermediate split signals to 
combine to produce an error signal as taught by Endres in the system of 
Thompson because it can effectively provide or create an error signal for 
compensation of the input signal minimize error in the overall output signal. 
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8. Claims 16-17 are rejected under 35 U.S.C. 103 (a) as being unpatentable 
over Thompson (USP 5,028,924) in view of Sooch et al (USP 5,061 ,925). 

Regarding claim 16, Thompson discloses a compensation system 
programmed and/or configured to mitigate errors in conversion comprising: 
a digital error model (page 3, lines 5-11) configured to provide an emulated error 
signal as a function of an function of an input signal that is quantized in a 
predetermined number of one or more levels, the digital error model having 
parameters adaptively adjusted based on a signal of the conversion system to 
emulate (produce) error characteristics associated with at least a portion of the 
conversion system (A/D conversion system) (page 3, lines 20-47; col. 4, lines 25- 
40); a DAC (58) coupled to receive the input signal that is quantized in the 
predetermined number of levels and to convert the input signal to a 
corresponding analog output signal, the error characteristics being error 
characteristics associated with the DAC (col. 4, lines 60-68; col. 5, lines 1-10); 
a calibration system that calibrates the parameters of the digital error model in a 
calibration mode based on content of an output signal of the conversion system 
in response to a calibration signal provided to the conversion system (col. 2, lines 
65-68; col. 10, lines 60-68; col. 11, lines 1-15). Thompson does not explicitly 
disclose an analog filter to remove out of band frequencies and quantize signal 
from corresponding analog output filtered signal. However, Sooch in a similar 
field of endeavor discloses DAC (21) coupled to receive the input signal that is 
quantized in the predetermined number of levels and coupled to an analog filter 
(22) to to remove out of band frequencies and quantize signal from 
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corresponding analog output filtered signal (col. 3, lines 20-45). It would have 
been obvious to a person of ordinary skill in the art at the time the invention was 
made to use an analog filter to filter the input signal as taught by Sooch in the 
system of Thompson because it can effectively remove out of band frequencies 
from the converted signal from the DAC. 

Regarding claim 17, Thompson discloses a compensation system 
programmed and/or configured to mitigate errors in conversion comprising: 
a digital error model (page 3, lines 5-11) configured to provide an emulated error 
signal as a function of an function of an input signal that is quantized in a 
predetermined number of one or more levels, the digital error model having 
parameters adaptively adjusted based on a signal of the conversion system to 
emulate (produce) error characteristics associated with at least a portion of the 
conversion system (A/D conversion system) (page 3, lines 20-47; col. 4, lines 25- 
40); a DAC (58) coupled to receive the input signal that is quantized in the 
predetermined number of levels and to convert the input signal to a 
corresponding analog output signal, the error characteristics being error 
characteristics associated with the DAC (col. 4, lines 60-68; col. 5, lines 1-10); 
a calibration system that calibrates the parameters of the digital error model in a 
calibration mode based on content of an output signal of the conversion system 
in response to a calibration signal provided to the conversion system (col. 2, lines 
65-68; col. 10, lines 60-68; col. 1 1, lines 1-15). Thompson does not disclose 
DAC include at least two capacitors. However, Sooch discloses a plurality of 
capacitors (fig. 4, switched capacitor stages 1 10, 1 12, 1 14 and 1 16) (col. 6, lines 
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46-68; col. 7, lines 1-18). It would have been obvious to a person of ordinary skill 
in the art at the time the invention was made to use capacitors as taught by 
Sooch in the system of Thompson because it can provide effective mitigation in 
error with the digital error signals. 



Allowable Subject Matter 

9. Claims 21-26 allowed. 

10. Claim 8 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations 
of the base claim and any intervening claims. 



Conclusion 

1 1 . Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Qutbuddin Ghulamali whose telephone 
number is (571)-272-3014. The examiner can normally be reached on Monday- 
Friday, 7:00AM - 4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Chieh M. Fan can be reached on (571) 272-3042. The 
fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 

QG. 

January 6, 2008. 




